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Foreword

The Nuclear Magnetic Resonance (NMR) Handbook has been established to provide procedures for
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SCOPE

Tegting sunflower seed for ail content as "officid criterid’ is authorized under Section 7(b) of the
United States Grain Standards Act (USGSA), asamended. All officid sunflower seed ail
anaysis under the USGSA is performed in accordance with procedures prescribed in this
handbook by authorized Federd Grain Inspection Service (FGIS) employees or licensed
personnel employed by delegated/designated agencies.

The continuous wave and pulsed low resolution Nuclear Magnetic Resonance (NMR)
indruments are the only approved ingruments for officid sunflower seed oil determination. The
NMR method is based on the principle of activating hydrogen atomsin the oil using
electromagnetic radiation and a magnet. The NMR reading is ameasure of the number of
activated hydrogen atoms. Technica Services Divison (TSD) will use the petroleum ether oil
extraction method (AOCS method number Ai 3-75) as a standard to which the NMR
instruments are calibrated and referenced.

This handbook establishes procedures for officidly determining and certificating oil content of
sunflower seed, monitoring the accuracy of officid sunflower seed ail results, and maintaining
sunflower seed oil equipment accuracy.

DEFINITIONS

Check Samples- Sunflower seed samples tested by the Board of Appeds and Review and
digtributed to al specified service points for monitoring the uniformity of field results.

Collaborative Study - A study designed to compare NMR il vaues determined by different
|aboratories.

Congtituent - Compounds for which an andyssis madein a product, i.e, oil in sunflower
Seed.

Continuous Wave NMR - A technique used for determining the oil content of a sunflower
seed sample by measuring the number of eectromagneticaly activated hydrogen atoms present
inliquid ail. Continuous Wave (CW) instruments continuoudy apply externd radio frequency
energy to samples while smultaneoudy scanning the magnetic field. The signd is recorded by
measuring the absorption of radiation by the nucle & their resonant frequencies.

Correation - The interdependency of one variable on another, i.e., the amount of ol
extractable from a sample using petroleum ether and NMR response.

Monitor Samples- Sunflower seed samples randomly sdected from the market which are
andyzed and compared to a monitoring office.
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NMR Response - A measure of the number of activated hydrogen atoms within a magnetic
fidd.

Oil - A mixture of aglyceride ester of faity acids widdy occurring in organic tissues thet are
liquid & room temperature.

Petroleum Ether Oil Extraction - A chemicad determination of percent oil in asample.

Pulsed NMR - A technique used for determining the il content of a sunflower seed sample by
measuring the number of eectromagneticaly activated hydrogen atoms present in liquid ail.
Pulsed NMR instruments apply externd radio frequency energy to samples as short pulses
lagting afew microseconds. The pulses Smultaneoudy excite al of the nucle in asample and
the sgnd (called afreeinduction decay) is measured after the pulse. All modern NMR
instruments use pulsed techniques.

Reference Value - An ail vaue determined by TSD for each of the Sunflower Seed Standard
samples and Sunflower Seed Check samples.

Slope - The degree of dant of the regresson line.

Specified Service Point - A city, town, or other location specified by an agency for the
performance of officia ingpection or Class X or Class Y weighing services,

Sunflower Seed Standard (SSS) - Dried and seded sunflower seed samples with established
weights and NMR ail values. SSS are prepared by TSD and distributed to specified service
points to caibrate NMR instruments.

Tuning Sample (TS) - A sample (sunflower seed ail or relaxed minerd ail) giving asgnd large
enough to tune the NMR instrument.

RESPONSIBILITIES
The generd responsibilities for the sunflower seed ail testing program are as follows:

a Responghilities of the Technica Sarvices Divison

@ Maintain the standard reference petroleum ether il extraction laboratory for
FGIS and create cdibrations for gpproved NMR instruments used for officia
NMR ail testing.

2 Egablish the officid oil content of al Sunflower Seed Standards (SSS).

3 Provide SSSto field offices and al service points providing officid NMR
sunflower seed oil determination.
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Monitor the cgpability of the officia sunflower seed ail testing program.

When necessary, review sunflower seed oil analysis procedures at FGIS field
offices and specified service points.

Recommend corrective and follow-up action when problems are detected.

Provide technicd support and training to officid personnel in matters reating to
ol andyss.

Initiate and/or conduct and report collaborative and/or specia studies as
needed.

When needed, perform cdibration studies and make recommendations.
Provide Board gpped inspection for sunflower seed oil testing.

I ssue certificates and assess fees for Board apped inspection service.

Responghilities of FGIS Fad Office Managers.

@

@)

3

(4)

Q)

(6)
()
(8)

Coordinate and maintain the sunflower seed NMR oil testing program within the
circuit.

At domedtic locations, perform or make arrangements to perform apped
ingpections for sunflower seed ail testing services within the fidld office circuit.

At export locations, provide origind, reinspection, and apped sunflower seed
oil testing servicesin areas not assigned to an officid agency.

Forward file samples for Board apped testing servicesto TSD.

Select and forward samples for monitoring to the Grand Forks Field Office.
The Grand Forks Field Office will send their samples sdlected for monitoring to
TSD.

Monitor the performance of specified service points within the circuit.

Review ail testing procedures at specified service points within the circuit.

Immediately inform TSD of problems detected in the circuit and initiate
corrective and follow-up action.
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Provide technica support and training to officia ingpection personnd.

Assig TSD in conducting collaborative and/or specid studies.

Responghilities of Officid Agency Managers/State Cooperators.

@

)

3

(4)

Q)

(6)

()

(8)

Coordinate and maintain a sunflower seed ail testing program within the
assigned geographic area.

Perform original and reingpection NMR sunflower seed oil testing services
within the assigned geographic area and forward file samples for gpped
sunflower seed ail testing services to the FGIS Grand Forks Field Office.
Select and forward samples for monitoring to the Grand Forks Fidd Office.

Routindy review oil analyss procedures a specified service points within the
assigned geographic area.

Permit only officia personne who are trained and licensed for sunflower seed
oil testing to perform such activities.

Provide technica support and training to licensed ingpection personnd within
the assigned geographic area.

Asss TSD and/or FGIS monitoring field office in conducting collaborative
and/or specid studies.

Inform the monitoring fidd office maneger and TSD of problems detected within
the assgned geographic area and initiate corrective and follow-up action.
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PURPOSE

To ensure that the FGIS sunflower oil program is applied uniformly by al specified service
points, that only approved continuous wave or pulsed Nuclear Magnetic Resonance (NMR)
equipment and procedures are used, that equipment maintenance and testing schedules are
followed, and that laboratory setups conform to FGIS specifications.

APPROVED EQUIPMENT
The following equipment is gpproved for officiad NMR sunflower oil determinations.

Aluminum Dishes - Aluminum disheswith lids, 89 millimeters (mm) in diameter and 51 mm
deep with closdly fitted dip-on cover.

Balance - An approved eectronic baance with 0.01 gram precison and RS-232 output
(Mettler PM-200 or equivaent).

Bottle Brushes - Bottle brushes for cleaning NMR sample tubes.

Desiccating Cabinet - An artight cabinet which can be equipped with a desiccant materid to
maintain avery low rdaive humidity environment.

Desiccant - Slicagd for drying, indicating, 6-16 mesh.

Electronic Power Conditioner (Optional) - An eectronic power line conditioner (Solamodd
No. EPC 150-60, Tripp Lite modd LS-604 or equivaent).

Forced Air Convection Oven- A forced air convection oven (BlueM Modd OV-490A-2,
or equivaent).

NMR Instruments - The Newport Andyzer Models Mark 111-A and Oxford 4000 model
(continuous wave wide-line NMR) equipped with type 10 magnet (Watson 10) and 150
milliliter (ml) magnet coil assembly. (Oxford Instruments Inc., 130-a Baker Avenue Extension,
Concord, MA 01742, phone 1-800-447-4717).

Note: TheMark I11-A model isapproved for official use but isnot in service at the
current time. Therefore, the handbook does not contain step-by-step proceduresfor

instrument oper ation.

Oxford Instruments pulsed NMR models MQA 6005 and MQA 7005 equipped with 5 Mhz
magnet and 150 ml magnet coil assembly.
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Universa Maran Ultra pulsed NMR equipped with 5 Mhz magnet and 150 ml magnet coil
assembly. (Universal Systems, 29500 Aurora Road, Unit 16, Solon, OH 44139, phone 1-
440-349-3210).

Bruker minigpec mq7.5 pulsed NMR equipped with 7.5 Mhz magnet and 150 ml magnet coil
assembly. (Bruker Canada Ltd., Milton, Ontario LOT 1Y 6, Canada, phone 1-905-876-4641).

NMR Sample Tubes - NMR sample tubes for 150 mL NMR magnet coil assembly.
Rubber Stoppers - Rubber stopper for NMR sample tube, size No. 10.

Thermometers - Thermometer with 1° to 51°C scale and 0.1°C divisons.

DISCLAIMER CLAUSE

The mention of firm names or trade products does not imply that they are endorsed or
recommended by the U.S. Department of Agriculture over other firms or smilar products not
mentioned. Except for the NMR instrument, equivaent equipment may be used in place of the
items listed.

OIL TESTING FACILITIES

Equipment location and environmental factors can affect the performance of NMR sunflower
seed oil testing equipment. The space and facilities used by officid personnel must meet the
specifications outlined below.

a Location of Equipment.

The method used for determining the oil content of sunflower seed samples utilizesa
magnet with predetermined e ectromagnetic strength to activate the hydrogen atoms
present in the sample. Metd objects or a strong magnet placed near the NMR
equipment may interfere with the éectromagnetic field and produce erroneous results.
Therefore, do not place metal objects adjacent to the NMR equipment. Do not place
the NMR instrument on a stedl table.

A vibration-free table should be used to support equipment. Also, when more than one
eectronic ingrument is located in the same work area, maintain &t least 60 centimeters
(approximatdly 2 feet) distance between instruments.

In addition, NMR equipment must be placed in alocation conducive to astable
environment and shielded from eectrical or eectromagnetic interferences. NMR
equipment must be protected from drafts, heating and cooling vents or devices, and
preferably be kept away from outside walls and windows.
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Temperature.

Maintain a constant temperature between 18°C (65°F) and 30°C (85°F) in theroom
where the NMR ingtrument is located. Record room temperature using a caibrated
thermometer located near the NMR instrument.

Insert the thermometer into asmall glass or plastic bottle filled with sunflower seed to
reduce erroneous readings. The depth of the sunflower seed must be sufficient to cover
the insertion leve of the thermometer.

Fluctuation in room or sample temperature adversdly affects analysisresults. After
cdibration, achange in room or sample temperature greater than [10.5°C will require
re-cdibration using the SSS. Therefore, locate the NMR equipment in aroom where
the temperature remains very stable to minimize the need for

re-cdibration.

Power Supply.

The power for NMR instruments shdl be supplied by a120 + (110 VAC 15-20 amp
dedicated circuit. A maximum of two eectronic instruments and associated printers
may be placed on one dedicated circuit (2 NMR or 1 NMR and 1 NIRT instrument).
To reduce interference from other sources, do not place other equipment on the circuit.

Dus.

Accessible surfaces of the NMR instrument, balance, and surrounding area shdl be
maintained essentidly free from contaminants. Use avacuum cleaner and brush for
maintaining a clean and dust-free environment in the sunflower seed testing area. Do
not use compressed air for clean-up purposes.

At locations where adust collection system is not available, place the NMR ingtrument

and balance in aroom separate from dl dust- producing equipment such as grinders,
dockage testers, and dividers.
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INITIAL LABORATORY SETUP

Specified service points must observe certain guiddines when establishing new testing
laboratories and/or placing new equipment in service.

a

New Laboratories.

Upon request, TSD will assst agenciesin planning and preparing laboratories for officid
oil teting sarvice. Agency managers must notify the field office manager that a new
laboratory is being planned and provide adiagram of the proposed laboratory design.
The diagram should contain the proposed locations of NMR oil testing equipmernt,
location of mgjor ingpection equipment (e.g., dockage testers, dividers, etc.), and a
description of the power supply. Any additiona information regarding the |aboratory
setup or equipment should also be discussed.

The monitoring field office will forward a copy of dl submitted information to the TSD
for review. Upon receipt, the TSD will review the information and make
recommendations to the agency and monitoring field office to facilitate the laboratory
Setup.

New Equipment.

Notify TSD before placing newly purchased NMR ingrumentsin service. TSD will
provide ingructions to check the accuracy of the instrument and correct any deficiencies
before the instrument is placed into officia service. If problems are identified the
checkout process may take severd days to complete; therefore, contact TSD as soon
aspossble. Do not use newly purchased ingruments for officid NMR ail testing until
the instrument has been checked and accepted by TSD.
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ATTACHMENT
5-12-03
NM R Calibration/Check Sample L og
Date of Initia Calibration: (pulsed NMR ingtruments only)
LowSSS#  Low SSSRV: HighSSS#  High SSSRV:

Tolerance: If the measured value exceeds the reference value (RV) by +/- 0.3, retest the SSS. If the
measured vaue ill exceeds the RV by +/- 0.3 re-standardize the instrument and retest the SSS.

Low SSS | Difference | HighSSS | Difference
Date Time | Temp. Vdue From RV Vdue FromRV | Temp.
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BASISOF DETERMINATION

Determine sunflower seed NMR ail on a representative portion cut from the sample after the
remova of foreign materid. Report the sunflower seed NMR oil percent on a 10 percent
moisture bass (mb).

CLEANING SAMPLES

Use a Boerner divider to obtain a representative sample portion of gpproximately 50 to 55
grams. Mechanicaly clean the sample portion using a Carter Dockage Tester operated as
gpecified in the Grain Inspection Handbook, Book 1. Sunflower seeds and dehulled seeds that
pass over the riddle and the material that passes over the No. 3 and over the No. 8 Sevesare
combined to form the mechanicdly cleaned sample. Handpick the mechanicaly cleaned sample
portion to remove al matter other than sunflower seed and dehulled seeds.

PORTION SIZE

The sample used to determine the NMR oil must not extend above the top of the Radio
Frequency (R.F.) coil. For a150 ml NMR sample tube, a depth of 50.8 to 63.5 mm (2to 2
1/2 inches) must be observed.

Before drying the handpicked sample portion, check the sample volume using amarked NMR
sample tube. If the sample volume does not fdl within the required range, adjust the sample size
until it does. If the deviation islarge, use a Boerner divider to adjust the sample size.

DRYING SAMPLES

The technique used to determine sunflower seed ail is based on measuring the number of
eectromagneticaly activated hydrogen atomsin asample. Therefore, liquid hydrogen atom
sources other than oil, such as moisture, must be removed prior to NMR oil determination.

Perform the following procedures for drying the sunflower seed sample to remove moisture:

a Preheat the moisture oven to 130°C and check the oven temperature with a calibrated
thermometer. The oven temperature must be 130°C + 2°C before drying samples.

b. Pl ace the handpicked sunflower seed sample in amoisture dish and record the dish ID
number.
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C.

Place the sample in the preheated moisture oven with the lid under the dish. Dry the
samplefor 3 hours. Begin timing the drying once the temperature reaches 130°C +

2°C.

COOLING SAMPLES

After drying, the sunflower seed samples must be stabilized to room temperature before
performing NMR oil determination. In addition, room and sample temperature must be within +
0.5°C from the temperature recorded during restandardization.

Allow samples to cool to room temperature using one of the following procedures.

a

Desi ccating Cabinet Method.

@
@)

3

Place a calibrated thermometer insde the desiccating cabinet.

Immediately after removing the samples from the drying oven, place thelid on
the dish and place the dish in the desiccating cabinet. Monitor the desiccating
cabinet temperature.

When the room and desiccating cabinet temperature are within +0.5°C,
samples are ready for NMR oil determination. The cooling time will bea
minimum of 3 hours.

NMR Sample Tube Method.

A thermometer inserted through a rubber stopper is needed to measure the temperature
of a least 1 samplein arack (maximum 10 samples per rack) asthey cool. The
thermometer must be inserted into the rubber stopper so that approximately 25 mm of
the thermometer will be immersed in the sunflower seed sample during the cooling

period.

@

@)

3

Immediately after removing each sample from the drying oven, pour the sample
into a marked NMR sampl e tube and sed with arubber stopper. Each rack
must have at least one rubber stopper with athermometer inserted.

Place the NMR sample tube into arack. The rack should keep sample tubes
separated by gpproximatey 20 mm.

When room temperature and the thermometer reading are within

+ 0.5°C, the samples are ready for NMR oil determination. The cooling time
will beat lesst 3 hours.
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SEED TYPE DECLARATION

Applicants requesting sunflower seed oil determination must declare the seed type as part of the
request for service. Written confirmation or averba declaration may be required at the
discretion of officia personnd.

Applicants may make blanket declarations for dl lots or a specific type of service. For
example, "All inbound lots of sunflower seed are of high-lindlec-type unless specified
otherwisg'.

The officid certificate shdl include a qualifying statement reflecting applicant declaration (see
section 4.3 ¢).

EXPORT LOTS
Applicants for service may request officid sunflower seed oil determination on the basis of
sublot samples or a composite sample. The type of service and the quantity of sunflower seed
to be loaded must be indicated on the load order document.
a Sublot Basis.

@ Obtain a representative sample for each sublot.

2 Follow the officid procedure to determine NMR oil content for each sublot

sample. Record the oil percentage on the ingpection log to the nearest tenth

percent.

3 Using the standard FGI'S rounding procedures, calculate the average NMR oil
content for al sublots.

4 Determine the highest and lowest NMR oil percent for al sublots.

) Report the high, low, and the average percent NMR oil (10% mb) to the
nearest tenth percent on the certificate.

b. Ship Composite Basis.

@ Based on the number of sublots being |oaded, determine the amount of sample
portion (in proportionate Sze) to be taken from each sublot that will provide a
1,000-gram composite sample.

2 At the completion of ship loading, obtain a representative sample of at least 100
grams from the composite usng a Boerner divider.

(3) Determine the NMR oil content using the officia procedures.
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4 Report the percent NMR ail (10% mb), as determined on the composite
sample, to the nearest tenth percent on the certificate.

CERTIFICATION

Record the percent oil of the sunflower seed using the appropriate approved statement in the
"Remarks' section of the officid grade certificate. Results may be reported on the same
certificate with officia grade or factor results or reported on a separate certificate.

When certifying oil done (without officia grade and factors), cross out the words " Grade and”
and show only "sunflower seed" on the grade line of the certificate.

a

Approved Statements for Export Lots.

() SublotBesis
"Oil content of sublots range from (lowest) % to (highest) %."
"Average oil content for al sublots __ %, 10 percent moisture basis."
2 Composite Basis

"Oil content %, 10 percent moisture basis. Determination based on a
composite sample.”

Approved Statement for Domestic L ots.

"Oil content %, 10 percent moisture basis."

Approved Qudifying Statements.

The applicant for service must declare the type of seed for NMR ail testing. Include
one of the following statements on the certificate. Insert the gppropriate sunflower seed
(lindleic, mid-olec, high-oleic) to complete the statement.

Note: Theterm NuSun may be used in lieu of mid-oleic.

"( ) type sunflower seed, per applicant statement.”

"Applicant sates sunflower seed is( ) type."

Field office managers can gpprove minor modifications to the statements provided the
meaning and intent of the statements have not changed.
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GENERAL INFORMATION

The sunflower seed oil monitoring program is designed to monitor the accuracy of officid
sunflower seed oil determinations. Severad methods are utilized to monitor particular dementsin
the sunflower seed ail testing process. These methods include local monitoring by the field
office, TSD monthly check samples, intermarket sample exchanges, and specid studies or
collaboratives.

Monitoring information is used by field offices and ingpection agencies for evauating the
performance of their locd ail testing programs. TSD uses the information to evauate the
capability of the nationa sunflower seed ail testing program and the performance of the
cdibration standards.

Loca monitoring by the field office and TSD check-sample results will identify service points
having questionable ail results. Fed offices and agencies must initiate follow-up and corrective
action whenever ail testing problems are detected. Follow-up and corrective action includes
investigating, identifying, and correcting oil problems. Intermarket sample exchanges, opinion
samples, and specid studies or collaboratives, are tools which are used to help identify the
cause of discrepancies. TSD will asss the field in identifying the caus(s) of oil testing
problems.

MONITORING FILE SAMPLES

Qil testing performance is eva uated through field office monitoring of officid file samples.
Sunflower seed ail program performance is determined by comparing origind NMR oil results
with monitoring results.

Specified service points are required to sdect and forward samples to the Grand Forks Field
Office for monitoring. From the batch of monthly monitoring samples, the Grand Forks Fied
Office will sdect 10 samples and forward them to TSD for additiona monitoring.

a Sdecting Samples.

Specified service points providing officid NMR ail testing service shal use the following
procedures to select monitoring samples.

@ Sdlect 10 sunflower seed samples per month representing the range of oil values

observed during the month. Do not sdect al samples from the same day.
When less than 10 samples are tested during a month, select dl samples tested.
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Sarvice points that perform alow volume of officid oil determinations may, with
field office concurrence, periodicaly make up sets of 10 samplesto check the
accuracy of thar ingrument.

2 Mail the samplesto the Grand Forks Field Office by close of busness on the
last business day of the month.

Note: Thefield officeor TSD may request additional samplesfor
monitoring pur poses.

Preparing Samples.

Q) Using a Boerner divider, obtain a portion weighing gpproximately 200 grams
from each sample selected for monitoring. If alocation frequently receives
submitted samples of insufficient Sze to provide a 200-gram portion, the fied
office manager may approve asmaller monitor portion.

2 Place each sample portion in aclear plastic bag and close securely.

3 Include a completed monitoring data worksheet with the samples. Indicate any
unusual conditions observed in the "remarks' section of the worksheet.

Packaging Samples.

Q) Place the sdlected sample portions and completed monitoring data worksheet in
acanvas mailing bag.

2 Prepare the gppropriate mailing tag (business reply tag for delegated and

designated agencies, metered tag for FGIS) by indicating "' SF Oil Monitoring”
on the reverse side and securdly attach it to the bag.

Monitoring Results.

Thefidd office will prepare control charts and transmit the sunflower seed oil monitoring
results to the appropriate specified service points for their review and follow-up action.

Evduaing Results.

Thefield office and specified service point managers are respongible for evduating the
control charts. If control chart rule violations occur, they mugt initiate follow-up action,
take the necessary corrective measures, and document any action taken to resolve
differences between origina and monitoring data
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Documentation may be placed directly on the control chart, in aledger or notebook,
and must indicate the action limit violation and the corrective action taken.

BI-MONTHLY CHECK SAMPLESAND SPECIAL STUDIES

Bi-monthly check samplesissued by TSD are used to monitor the consgstency of results from
individua specified service points over aperiod of time, identify potentia intermarket differences
between service points, and to track the capability of the nationd ail testing program in relation
to the reference method. Specid studies are designed to resolve differences in oil results either
within or between markets.

a

Bi-monthly Check Samples.

TSD will sdlect bulk samples of sunflower seeds representing the range of oil vaues
typicaly seen in the market and prepare multiple sets of representative portions. Ona
bi-monthly bas's, a portion of each of these samples will be distributed to specified
sarvice points, FGIS field offices, and the TSD reference method |ab to be tested for oil
content. Participants must complete the oil testing within 7 working days of receipt of
the samples and tranamit the results to TSD.

TSD will tabulate, plot, and andyze the data and prepare areport of the average results
of al locations compared to TSD. In addition, achart of the historica results for each
location will be prepared. Plots and Satigtica analyss will be transmitted to dl
participants and supervising FGIS offices.

Field office and specified service point managers must initiate corrective action and
follow-up when needed. The TSD will asss the fidd officesin resolving intermarket
differences and investigate and take necessary action when excessve differences
between the NMR oail and reference methods are indicated.

Specia Studies or Collaboratives.

Specia studies or collaboratives, conducted at the discretion of TSD, are designed to
resolve differencesin NMR ail resultswithin or between markets. Because specid
studies are normdly of an urgent nature, an expedient resolution of the problem is
essentid. Therefore, al participants must perform the requested tests and report the
results to TSD within 5 working days.
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INTERMARKET SAMPLE EXCHANGE

An intermarket sample exchangeis used to isolate oil differences between inspection points. Ol
testing laboratories will determine oil results on separate portions obtained from the same
sample. Oil results are then compared to determine whether significant differences between
locations exist. This procedureis particularly useful when there are sunflower seed shipments
between two specified service points or an individua applicant is routindy receiving service
from two service points.

There are no restrictions as to which offices may exchange samples. Specified service points
are encouraged to exchange samples with other service points and field offices for the purpose
of investigating and resolving intermarket ingpection differences. A copy of the results of the
exchange must be provided to the fidd office and/or TSD for review.
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INSTRUMENT SETUP

The operation of the OXFORD 4000 NMR analyzer is controlled by a microprocessor and
ingructions will gppear on the display at each stage of the operation.

Operators must read the user-s manud and familiarize themsdves with thisingruction before
operating the NMR instrument.

NOTE: The OXFORD/FGISEPROM program, which allowsfor a separate number of
repeat parametersfor calibration and market sample analysis, must beinstalled in
order to usetheinstrument for official oil determinations.

The ail vaues assgned to the SSS used in atwo-point calibration are stated on a 10 percent
moisture basis. Asaresult, the oil vaues reported by the instrument are also stated on a 10
percent moisture basis.

a I nstrument Sstup.

After the NMR instrument power isturned on, it automaticaly carries out diagnostic
tests on the insrument hardware. Allow the instrument to warm up for at least 2 hours.
Once the NMR instrument is turned on, it may be left on. However, if the NMR
ingrument is turned off, a 2 hour warmup is required before calibration and/or sample
andyss.

If an error message is displayed, consult the user-s manud.

All ingructions must be answered by entering the requested information via the keypad
and pressngthe " ENTER" key. Pressthe"YES' or "NO" keysto answer

questions.

(1) ENTERYEAR
(2) ENTERMONTH.
(3) ENTERDAY.

(4  ENTERHOUR.
(55 ENTERMINUTE.

(6)

INSERT TUNING SAMPLE. Insert thetuning sample (TS). The instrument
will automaticaly perform the tuning function.
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Programmed M ode Setup.

To prepare the instrument for a new programmed mode, the operator must key in and
enter the secret code number for the instrument when the message "ENTER MODE
NUMBER" appears on the display.

The ingrument will print "PROGRAM MODE" and "DATE and TIME." Follow the
ingruction asit appears on the display and enter the requested information.

The following steps describe how to setup a programmed mode.

@

)

3

(4)

Q)

(6)

()

(8)

©)

ENTER R.F. LEVEL. Enter the FGIS approved R.F. level of 225.
Pressthe"ENTER" key.

ENTER A.F. GAIN. Enter the FGIS approved A.F. gain of 500.
Pressthe”" ENTER" key.

ENTER GATE WIDTH. Enter the FGIS approved width of 1.5 gauss.
Pressthe” ENTER" key.

TEMPERATURE CONTROL REQUIRED? Temperature control is not
required. The NMR ingrument will be re-calibrated before proceeding with
NMR measurements if the sample or room temperature fluctuates more than **
0.5°C. Pressthe”NO" key.

MASSINPUT REQUIRED? The dry sample weight is necessary to
cdculate the Sgnd per gramratio. Pressthe” ENTER" key.

TWO POINT CALIBRATION? Two SSSwith known oil and dry sample
welights are required to determine the cdlibration dope. Pressthe” YES' key.

ENTER PERCENT CONCEN FOR REF XXA. Enter the ail percent for
thelow value SSS. Pressthe" ENTER" key.

ENTER PERCENT CONCEN FOR REF XXB. Enter the oil percent for
the high value SSS. Pressthe” ENTER" key.

NOTE: Mode numbersare sequentially assigned by the program. XX
isthe number assigned to thismode.

ENTER ANALYSISTIME. Enter the FGIS approved andysstime of 32
seconds. Pressthe” ENTER™ key.
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(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

NMR HANDBOOK
CHAPTER 6
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ENTER ANALYSISREPEATS. Enter 1 for the number of measurements
for officid NMR ail tegting (initid analysis plus one repegt). Pressthe
"ENTER" key.

ENTER CALIBRATION TIME. Enter the FGIS approved calibration time
of 128 seconds. Pressthe” ENTER™ key.

ENTER CALIBRATION REPEATS. Enter 2 for the number of
measurements for instrument calibration (initid andysis plus two repeets). Press
the" ENTER" key. The printer will now list the selected parameters.

USE MODE? Pressthe" YES' key to enter the andysis mode and try the
selected parameters before permanently storing it. If the” NO" key is pressed
then execution continues at the next question.

STORE MODE DETAILS? Pressthe” YES' key to store the programmed
mode parameters in the permanent memory. Programs stored in the permanent
memory can be recalled and used at a future time by entering the designated
code number. The operation will continue at step 16. To discard the program,
pressthe” NO" key, and the operation will continue at step 15.

ARE YOU SURE? Pressthe” NO" key to return to step 13 above or press
the" YES' key to discard the program.

This mode is now programmed and stored. Record the programmed mode
number and parameters in the instrument record book.

ENTER MODE NUMBER. Enter a programmed mode number to proceed
to cdibration and andysis.

Tuning the NMR Instrument.

The ingrument will automaticaly perform the tuning function during setup and
cdibration. The operator may tune the NMR instrument at any time asigna separation
appears on the oscilloscope by performing the following:

@
)

Insert the TS in the magnet coil assembly.

Press the tuning button located above the on/off switch on the back of the
ingrument.
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3 If necessary, repeat step 2 above until no signal separation appears on the
oscilloscope.

6.2 INSTRUMENT CALIBRATION

a

Dally Cdibration

The NMR instrument must be calibrated using the SSS before testing market samples,
when room or sample temperatures change by **0.5°C or more, and when the result for
SSCS exceeds the established tolerance.

When usng amode for the firg time, the indrument will autometicaly initiate the
cdibration function.

When changing modes to a previoudy cdibrated mode, press" YES' to enter the
cdibration function when pronpted to " RE-STANDARDIZE."

To re-cdibr